Cotransport of reduced glutathione with bile salts by MRP4 (ABCC4) localized to the basolateral hepatocyte membrane.
The liver is the major source of reduced glutathione (GSH) in blood plasma. The transport protein mediating the efflux of GSH across the basolateral membrane of human hepatocytes has not been identified so far. In this study we have localized the multidrug resistance protein 4 (MRP4; ABCC4) to the basolateral membrane of human, rat, and mouse hepatocytes and human hepatoma HepG2 cells. Recombinant human MRP4, expressed in V79 hamster fibroblasts and studied in membrane vesicles, mediated ATP-dependent cotransport of GSH or S-methyl-glutathione together with cholyltaurine, cholylglycine, or cholate. Several monoanionic bile salts and the quinoline derivative MK571 were potent inhibitors of this unidirectional transport. The K(m) values were 2.7 mmol/L for GSH and 1.2 mmol/L for the nonreducing S-methyl-glutathione in the presence of 5 micromol/L cholyltaurine, and 3.8 micromol/L for cholyltaurine in the presence of 5 mmol/L S-methyl-glutathione. Transport of bile salts by MRP4 was negligible in the absence of ATP or without S-methyl-glutathione. These findings identify a novel pathway for the efflux of GSH across the basolateral hepatocyte membrane into blood where it may serve as an antioxidant and as a source of cysteine for other organs. Moreover, MRP4-mediated bile salt transport across the basolateral membrane may function as an overflow pathway during impaired bile salt secretion across the canalicular membrane into bile. In conclusion, MRP4 can mediate the efflux of GSH from hepatocytes into blood by cotransport with monoanionic bile salts.